BACKGROUND: Buprenorphine can be used for the treatment of opioid dependence in primary care settings. National guidelines recommend directly observed initial dosing followed by multiple in-clinic visits during the induction week. We offered buprenorphine treatment at a public hospital primary care clinic using a home, unobserved induction protocol.
INTRODUCTION
Buprenorphine, a partial µ opioid receptor agonist, was approved by the Food and Drug Administration in 2002 for office-based opioid dependence pharmacotherapy. 1 Buprenorphine's favorable safety profile and limited diversion potential allow it to be prescribed by certified physicians outside of the highly regulated and often stigmatized settings of dedicated substance abuse treatment programs, including methadone maintenance. Rates of opioid abstinence and treatment retention are comparable for buprenorphine and moderate-dose methadone. [2] [3] [4] Despite its promise, prescriptions for buprenorphine have lagged behind the growing need for opioid dependence treatment fueled in recent years by the rise of prescription opioid misuse and the continued out-of-treatment status of most heroin users. [5] [6] [7] Slow adoption of buprenorphine by generalist physicians may relate to the mandated certification training, reimbursement concerns, and, particularly for addiction treatment novices, the perceived difficulty of the induction process. [8] [9] [10] [11] Directly observed buprenorphine induction dosing of patients in opioid withdrawal is an important element of national treatment guidelines. 1, [12] [13] [14] Buprenorphine has higher µ opioid receptor binding affinity than other opioids, yet, as a partial µ agonist, may precipitate acute opioid withdrawal symptoms in tolerant patients who have recently used opioids. Patients must refrain from use and enter a state of opioid withdrawal prior to buprenorphine induction. Guidelines recommend that clinicians document withdrawal symptoms prior to induction dosing and then monitor patients over a 1-2-h period. At least one follow-up visit during week 1 is encouraged. 1 The guidelines intend to minimize induction complications and ensure a smooth transition onto buprenorphine. Observed induction, however, presents significant challenges to many practices. Staffing, regulations restricting in-clinic dispensing of controlled substances, and waiting area logistics may not readily accommodate patients in active opioid withdrawal being given buprenorphine and subsequent assessments over several hours in clinic.
An alternative to this paradigm is off-site, 'home,' or unobserved induction. In this model, a patient is evaluated prior to beginning treatment, typically while still using opioids and not in withdrawal. If eligible, the patient then receives a buprenorphine prescription, decides when to discontinue opioid misuse and initiate withdrawal, and self-administers the first dose of buprenorphine unobserved. This sequence is consistent with most ambulatory prescribing. It offers potential time-saving advantages, provided the induction experience is otherwise as safe and uncomplicated as observed induction.
Recent descriptions of these two approaches in two Boston
Electronic supplementary material The online version of this article (doi:10.1007/s11606-008-0866-8) contains supplementary material, which is available to authorized users. practices revealed no differences between groups in longitudinal outcomes. 15, 16 A 2007 Massachusetts survey indicated that many physicians (42%) had adopted home induction as regular practice. 8 There is little published data specifically examining the feasibility of and early outcomes associated with initiating buprenorphine at home, including rates of precipitated withdrawal, other adverse events, and treatment retention during week 1. This study presents data from the Bellevue Hospital Center's Adult Primary Care Clinic, which since 2006 has prescribed only home buprenorphine induction to all patients beginning office-based treatment.
METHODS
Eligible patients were adults with current DSM-IV opioid dependence seeking buprenorphine treatment and agreeing to a goal of opioid abstinence seen from August 2006 through January 2008. Patients with disabling medical or psychiatric conditions deemed unsafe for office-based treatment, pregnant women eligible for methadone treatment, and persons on methadone >40 mg daily were ineligible. Co-occurring substance misuse (benzodiazepines, alcohol, cocaine) did not exclude participation.
Referral sources included hospital clinics and inpatient units, New York City (NYC) jails, area addiction programs, internet locators, and word of mouth. Participants were encouraged to present for induction with active Medicaid or other insurance that covered buprenorphine prescriptions, but were seen regardless of insurance status or ability to pay. Initial Visit. The initial visit included medical, psychiatric, and substance use assessments within a standard 30-45-min new patient appointment. DSM-IV opioid dependence was documented by history. Transaminase levels, hepatitis serologies, and HIV testing were performed if indicated. Patients provided urine for later laboratory toxicology assays; in-clinic urine dip tests were not used. An initial 4-mg buprenorphine dose followed by one to two additional 4-mg doses, as needed every 1-4 h, for a day 1 maximum of 12 mg, was recommended to all patients. (References to doses denote milligrams of buprenorphine: in practice, buprenorphine/ naloxone in a 4:1 ratio was prescribed, the formulation marketed as Suboxone). Subsequent 4-mg incremental adjustments from day 2 on established a maintenance dose. A bilingual pictogram-based patient education pamphlet summarized induction dosing and emphasized being in opioid withdrawal at the time of induction (Online Appendix). Before the conclusion of the visit, patients "taught-back" how they would initiate induction. 17 Patients were instructed to telephone the prescribing physician or clinic coordinator during day 1-3 of induction and to return for follow-up at week 1 (day 7). A 7-day prescription, typically 14 8-mg/2-mg buprenorphine/ naloxone (Suboxone) tablets, was issued. Patients filled prescriptions at their preferred community pharmacy.
Follow-up Visits. Physicians assessed on-going drug use, adverse medication effects, and treatment response within a standard 20-min revisit appointment. Urine toxicologies were collected each visit; results were available within 1-2 days, and results from the last visit were discussed at the current visit. Referrals for psychiatric care and/or additional addiction counseling were made as indicated. Physicians provided other primary care, but usually focused visits on opioid treatment. Follow-up visits after week 1 occurred at varying intervals as determined by the physician, with patients typically seen every 1-4 weeks during the first few months and at 4-8-week intervals thereafter. Continued opioid use prompted increased visit frequencies, targeted counseling, and often dose adjustment. Physicians pursued a policy of referring patients to alternative care including intensive outpatient and methadone maintenance if patients were unable to keep regularly scheduled appointments, or if uncontrolled opioid or other drug use prevented effective or safe treatment.
Data Collection. Baseline and follow-up data were collected systematically by the physician or coordinator. Baseline data included self-reported opioid and other drug use, general health history, and demographics. Follow-up data included self-report of induction-associated adverse events, drug use, buprenorphine dosing, and other treatment involvement. Standard electronic medical record (EMR) progress notes completed at each visit synthesized interview data as well as pertinent information from referral sources or the patient's record. If patients were not in contact by telephone or in person by week 1 (day 7), staff attempted contact. For a consecutive subset of 17 patients, we maintained a record of the time and duration of all telephone contacts. Urine was tested for opiates, methadone, cocaine, benzodiazepines, and cannabis. Testing for specific synthetic opioids (e.g., oxycodone, hydrocodone, fentanyl, buprenorphine) was not available.
Analysis. Primary outcomes were those potentially related to the home induction protocol: induction events and treatment retention at week 1. Patient-reported events were classified in four distinct categories: (1) severe precipitated withdrawal, defined as any sudden onset or worsening of opioid withdrawal symptoms characterized as severe and following the initial dose of buprenorphine; (2) serious adverse events (SAEs), defined as death, a life-threatening or other event necessitating emergency medical treatment, or hospitalization or causing persistent or significant disability or incapacity; (3) buprenorphine-prompted withdrawal symptoms, defined by the investigators as any new or worsening opioid withdrawal symptoms (i.e., anxiety, sweating, pain, nausea) not present or worsening with the initial doses of buprenorphine and characterized as mild or moderate; (4) prolonged unrelieved withdrawal, defined by investigators as opioid withdrawal symptoms that persisted until or past day 2 of treatment. 18, 19 The investigators used surveys, progress notes, and subsequent interviews with patients not retained and without week 1 contact to ascertain the presence or absence of induction events. Secondary outcomes were: duration of treatment (defined as the period from induction through the last week of the last active buprenorphine prescription), maintenance dose, self-reported heroin and other opioid use, and urine toxicology results. Baseline characteristics and rates of induction complications and week 1 retention were estimated using descriptive statistics (proportions, means, ranges). Bivariate logistic regression yielding crude odds ratios explored patient characteristics and induction complications associated with week 1 retention. Longitudinal treatment retention was analyzed as a continuous variable. A Kaplan-Meier survival function displayed retention through week 24 for all subjects. Urine opiate and methadone toxicology data were summarized as means of individual patients' proportion of total urines testing positive for opiates or methadone during consecutive 4-week intervals. Self-reported opioid use was dichotomized as any use during consecutive 4-week intervals. Analysis was performed using Stata IC/10.0 (Stata Corp, College Station, TX).
RESULTS
One hundred three patients were offered buprenorphine induction from August 2006 to January 2008. Baseline characteristics are described in Table 1 . Patients were predominantly male and racial/ethnic minorities. Most had Medicaid or were uninsured. Sixty-eight percent were current heroin users, 18% were dependent on prescription opioids, and 14% were on methadone maintenance at 40 mg daily or less. Half reported previous use of buprenorphine. Four additional patients presenting for treatment were ineligible: three on high methadone maintenance doses (>40 mg) and one with untreated psychiatric symptoms.
Self-reported data regarding the home induction process were available for 92 (89%) participants: 75 (73%) who returned for a scheduled week 1 (day 7) visit, and 17 (17%) who did not return at week 1, but communicated with staff. The remaining 11 (11%) patients had no contact following their induction visit ( Table 2 ). The mean induction day 1 total buprenorphine dose was 12 mg (4-32 mg) with 12% exceeding the recommended 12 mg maximum. No patients reported difficulty with sublingual dosing. Buprenorphine/naloxone was used for induction in all but two patients who requested and received buprenorphine monotherapy (Subutex).
Of the 92 participants with data on the induction experience, none described rapid onset, dramatic worsening of withdrawal symptoms consistent with severe precipitated withdrawal, and no SAEs were reported or observed (Table 2) . Five patients reported likely buprenorphine-prompted withdrawal symptoms, including anxiety, nausea without vomiting, sweating, musculoskeletal aches, and sleepiness/sedation. These symptoms were described as mild or moderate, relieved by further buprenorphine/naloxone doses, and resolved by induction day 3. All patients with this category of symptoms returned for week 1 follow-up and continued on buprenorphine. An additional five patients experienced prolonged unrelieved withdrawal symptoms: 2 cases among 91 (2%) heroin-or prescription opioid-using patients, and 3 among the 14 (21%) methadone-to-buprenorphine inductions. These symptoms included irritability/anxiety, musculoskeletal pain, and gastrointestinal upset not relieved by initial buprenorphine dosing and lasting several days. Three of these five patients (one heroin, two methadone maintenance) did not return for follow-up at week 1. Of the 17 patients who did not have a week 1 visit but were in communication with staff, four reported never filling the initial buprenorphine prescription. *Homelessness was defined as no stable housing or shelter residence reported in the week prior to baseline †Two predominantly heroin-using patients had also used prescription opioids in the last 7 days prior to the induction visit ‡HCV and HIV status is by laboratory testing or self-report; baseline laboratory testing was not completed in all patients
Telephone support of induction was tracked in a convenience sub-sample of 17 consecutive patients: 3 (18%) patients called physicians or the coordinator as instructed on induction days 1-3, 4 (24%) contacted staff on days 4-6, 4 (24%) who had not contacted staff either answered a staff call or returned a message during days 4-6, and 6 (35%) remained out of contact during week 1 following multiple staff calls. Phone contacts averaged 3-4 min and generally involved reports by patients of their induction experience. No patients were instructed to alter their prescribed treatment regimen, seek emergency care, or return to the clinic prior to the scheduled week 1 visit. These 17 participants resembled the total sample in terms of ethnicity, predominant heroin use, and insurance status.
Bivariate logistic regression was used to examine associations of patient characteristics with week 1 treatment retention. A history of any previous buprenorphine use (either formal treatment or informal 'street' use) was associated with week 1 treatment retention (OR 4.4, 95% CI 1.7-12), while reporting prolonged or buprenorphine-prompted withdrawal during induction was not (Table 3) .
Treatment retention was 59% at week 12 and 50% at week 24 ( Fig. 1) . Overall retention to date was 29 weeks (1-117 weeks); among patients active in treatment at analysis (N = 29), retention was 68 weeks (37-117 weeks); among inactive patients (N=74), retention (time to drop-out) was 14 weeks (1-69 weeks) .
The mean daily buprenorphine maintenance dose among all patients retained past week 1 (N=75) was 17 mg (2-32 mg; median 16 mg). Urine toxicology and self-report data indicated ongoing opioid use in a substantial proportion of patients (Fig. 2) . Among patients in treatment at 24 weeks, 24% of individuals had no positive urines for opiates or methadone throughout, 52% were intermittently positive, and 24% were positive throughout. Self-reported opioid use declined from a mean of 7 days per week at baseline to 1 day per week (range 0-7) at week 12.
DISCUSSION
Initiating buprenorphine treatment using a home induction protocol was feasible among predominantly heroin-using, Medicaid-insured patients in an urban public hospital primary care setting. Following an initial physician visit and provision of an induction patient pamphlet and written buprenorphine/ naloxone prescription, rates of buprenorphine-prompted and prolonged unrelieved opioid withdrawal symptoms were low Self-reported induction events (n=92) n (%)
Severe precipitated withdrawal* 0 (0) Serious adverse events † 0 (0) Buprenorphine-prompted withdrawal ‡
12 mg (4-32) *Severe precipitated withdrawal was defined as any sudden onset or significant worsening of opioid withdrawal symptoms characterized as severe and following the initial dosing of buprenorphine/naloxone during induction day 1 †Serious adverse events included death, a life-threatening or severe adverse event necessitating emergency medical treatment or hospitalization (i.e., trauma, seizure, pneumonia, psychosis) or new-onset persistent or significant disability/incapacity ‡Buprenorphine-prompted withdrawal symptoms were defined as any new or worsening opioid withdrawal symptoms characterized by patients as mild or moderate (vs. severe) following the initial doses of buprenorphine/naloxone during day 1 §Prolonged unrelieved withdrawal symptoms were defined as persistence of opioid withdrawal symptoms for more than 1 day after the initial dose of buprenorphine/naloxone (27) 5 ( *Odds ratios compare the frequency of week 1 follow-up among people with versus without each baseline characteristic †Data available for 17 of 28 patients with no follow-up at week 1 ‡Reporting buprenorphine-prompted withdrawal symptoms was perfectly associated with follow-up visit at week 1 §Reporting not filling the induction prescription was perfectly inversely associated with follow-up visit at week 1 (5%), and no cases of severe precipitated withdrawal or SAEs were recorded among the 89% of patients with week 1 induction data available. These findings are consistent with national buprenorphine safety data and the low rates of directly observed induction complications from earlier clinical trials. 5, 20, 21 Our data suggest that opioid-dependent persons coached on the buprenorphine induction process can successfully begin the medication outside of the clinic. Twenty-eight (27%) patients did not return for week 1 followup. This drop-out rate is similar to that in a comparable primary care-based study, in which 17 of 52 (33%) patients in Rhode Island offered directly observed induction either did not appear for induction (21%) or did not return immediately postinduction (12%). 22 It is higher than the 6% day 1-3 drop-out rate among self-pay patients in a North Carolina private practice setting, and lower than the 41% (29 of 70) of patients eligible for buprenorphine who never completed an initial assessment or did not return for observed induction at a Bronx, NY, community health center. 23, 24 Clearly some attrition can be expected as patients plan for and then begin buprenorphine treatment. If home induction results in higher immediate drop-out or more induction complications, this would offset any resource-sparing advantages gained by combining the initial assessment and induction prescription into a single visit. Formal comparison of the outcomes associated with a single vs. multiple induction-related visits with or without telephone support is needed. Patient feedback was positive regarding the home induction patient education pamphlet designed for persons with low health literacy. Patients reported referring repeatedly to the pamphlet during home induction. Telephone support, in contrast, was used infrequently in a sub-sample of 17 patients whose phone utilization was tracked formally. Low perceived need for telephone support likely reflected use of the induction pamphlet, low rates of complications, and many patients' prior experience taking buprenorphine.
Of the 11 participants lost to contact at week 1, all had either positive baseline urines for opiates/methadone or referral information corroborating active opioid dependence. It is unlikely they were offered treatment inappropriately. Unanticipated difficulties with Medicaid prescription benefits were common, including four patients who reported being unable to fill their induction prescriptions and not returning at week 1. Though ambivalence toward treatment and malingering or diversion cannot be excluded, logistic difficulties (Medicaid problems, commuting and work schedule conflicts) appeared to account for much of the week 1 drop-out. Confirming prescription drug insurance benefits prior to induction may be worthwhile.
Prolonged spontaneous opioid withdrawal was observed at higher rates during methadone-to-buprenorphine inductions (21%) than among inductions of heroin and prescription opioid users (2%). Alerting low-dose methadone patients to the potential discomforts of prolonged withdrawal symptoms upon transfer to buprenorphine is important. Also noted, 12% of patients reported exceeding the maximum recommended day 1 dose of 12 mg buprenorphine. Higher (>12 mg) day 1 doses may well be safe and effective if withdrawal symptoms persist, given buprenorphine's µ opioid agonist ceiling and limited potential for CNS and respiratory depression. 25, 26 Rates of treatment retention at 24 weeks (50%) were similar to those in diverse settings and to national practice trends, 5, 22, 27, 28 and are noteworthy among a mostly heroin-using sample with 78% unemployment and high rates of criminal justice involvement. Self-reported opioid use declined markedly over 24 weeks. As 'best practices' pertaining to primary care-based buprenorphine treatment evolve, strategies that merit additional consideration include improving access to in-clinic individual and group counseling, enhanced nurse involvement, integration with psychiatric services, and contingency management strategies. 14, 16, 22, 29, 30 Limitations included no directly observed induction, preventing comparisons with home induction. Extramural support and a clinic coordinator, participation by physicians certified in addiction medicine, moderate rates of previous exposure to buprenorphine, and patients recruited from outside the existing primary care population may limit generalizabilty. Our inability to store and dispense buprenorphine does not apply elsewhere. Point-of-care drug testing and assays for synthetic opioids including oxycodone and buprenorphine were not used. Continued synthetic opioid misuse or buprenorphine noncompliance may have occurred undetected. Finally, analysis of week 1 treatment retention was not powered to adequately estimate all associations, and no patient satisfaction data were collected to potentially explain drop-out or longitudinal opioid use.
We found that a home buprenorphine induction protocol was simple to implement and sustain, and resulted in no observed SAEs, few reported induction complications, and treatment retention rates consistent with previous studies. Further research comparing buprenorphine induction approaches and defining optimal primary care treatment models could increase use of this effective treatment.
